Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.006 Å; R factor = 0.041; wR factor = 0.108; data-to-parameter ratio = 12.4.
The title compound, C 16 H 17 NOS 2 , consists of a carbazole skeleton with tetrahydrofuran and dithiolane rings. In the indole ring system, the benzene and pyrrole rings are nearly coplanar, forming a dihedral angle of 1.57 (15) . The cyclohexenone and tetrahydrofuran rings have envelope conformations, while the dithiolane ring adopts a twist conformation. In the crystal structure, pairs of weak intermolecular N-HÁ Á ÁS hydrogen bonds link the molecules into centrosymmetric dimers with R 2 2 (16) ring motifs. Weak C-HÁ Á Á interactions may further stabilize the structure.
Related literature
For general background, see: Phillipson & Zenk (1980) ; Saxton (1983) ; Abraham (1975) . For related structures, see: Hö kelek et al. (1994, 1998, 1999, 2004, 2006) ; Patır et al. (1997) ; Hö kelek & Patır (1999 Patır ( ,2002 ; Ç aylak et al. (2007) . For bondlength data, see: Allen et al. (1987) . For hydrogen-bond motifs, see: Bernstein et al. (1995) Experimental Crystal data 
Data collection
Enraf-Nonius TurboCAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.913, T max = 0.944 8196 measured reflections 2289 independent reflections 1105 reflections with I > 2(I) R int = 0.149 3 standard reflections frequency: 120 min intensity decay: 1% Refinement R[F 2 > 2(F 2 )] = 0.041 wR(F 2 ) = 0.108 S = 0.98 2289 reflections 185 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.24 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz; (ii) Àx; Ày þ 2; Àz; (iii) Àx; y; Àz þ 1 2 . Cg1 and Cg2 are centroids of the C5b/C6-C9/C9a and C5a/C5b/C9a/N10/C10a rings, respectively.
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009). 3,3-Ethylenedithio-3,3a,4,5,10,10b-hexahydro-2H-furo[2,3-a]carbazole N. Uludag, A. Öztürk, T. Hökelek and Ü.I. Erdogan
Comment
Tetrahydrocarbazole systems are present in the framework of a number of indole-type alkaloids of biological interest (Phillipson & Zenk, 1980; Saxton, 1983; Abraham, 1975) . The structures of tricyclic, tetracyclic and pentacyclic ring systems with dithiolane and other substituents of the tetrahydrocarbazole core, have been the subject of much interest in our laboratory. These include 1,2,3,4-tetrahydrocarbazole-1-spiro-2'-[1,3]dithiolane, (II) (Hökelek et al., 1994) , N-(2methoxyethyl)-N-{2,3,4,9-tetrahydrospiro[1H-carbazole-1, 2-(1,3)dithiolane]-4-yl}benzene-sulfonamide, (III) (Patır et al., 1997) , spiro[carbazole-1(2H),2'-[1,3]-dithiolan]-4(3H)-one, (IV) (Hökelek et al., 1998), 9-acetonyl-3-ethylidene-1,2,3,4tetrahydrospiro[carbazole-1,2'-[1,3] dithiolan]-4-one, (V) (Hökelek et al., 1999) Patır, 1999) , 3a,4,10,10btetrahydro-2H -furo[2,3-a]carbazol-5(3H)-one, (VII) (Çaylak et al., 2007) ; also the pentacyclic compounds 6-ethyl-4- et al., 2006) . The title compound, (I), may be considered as a synthetic precursor of tetracyclic indole alkaloids of biological interests. The present study was undertaken to ascertain its crystal structure.
In the molecule of the title compound ( Fig. 1) , the bond lengths (Allen et al., 1987) and angles are within normal ranges. It consists of a carbazole skeleton with tetrahydrofuran and dithiolane rings. The bonds N10-C9a [1.378 (5) Å] and N10-C10a [1.371 (5) Å] generally agree with those in compounds (II)-(X). In all structures atom N10 is substituted.
An examination of the deviations from the least-squares planes through individual rings shows that rings A (C5b/C6-C9/ C9a) and B (C5a/C5b/C9a/N10/C10a) are planar. They are also nearly coplanar with a dihedral angle of A/B = 1.57 (15)°.
Rings C (C3a/C4/C5/C5a/C10a/C10b), D (O1/C2/C3/C3a/C10b) and E (S1/S2/C3/C11/C12) are not planar. Rings C and D have envelope conformations with atoms C4 and C3 displaced by -0.677 (4) Å (for ring C) and 0.568 (4) Å (for ring D) from the planes of the other ring atoms, respectively. Ring E adopts twisted conformation. Rings C and D have pseudo mirror planes running through atoms C10a and C4 (for ring C) and running through atom C3 and midpoint of O1-C10b bond (for ring D), as can be deduced from the torsion angles (Table 1 ).
In the crystal structure, intermolecular N-H···S hydrogen bonds (Table 2 ) link the molecules into centrosymmetric dimers (Fig. 2 ) by forming the R 2 2 (16) ring motifs (Bernstein et al., 1995) , in which they may be effective in the stabilization of the structure. The weak C-H···π interactions (Table 1 ) may further stabilize the structure.
Experimental
For the preparation of the title compound, (I), sodium borohydride (5.00 g, 132.00 mmol) was added to a solution of ethyl 2-
(1-oxo-2,3,4,9-tetrahydro-1H -carbazol-2yl)-1,3-dithiolane-2-carboxylate (5.00 g, 13.83 mmol) in THF (50 ml), and stirred supplementary materials sup-2 at room temperature for 3 h. Then, the reaction mixture was poured into HCl (15%, 100 ml). The crude product was filtered and recrystallized from acetone (yield; 3.2 g, 77%, m.p. 468 K).
Refinement
H10 atom (for NH) was located in difference synthesis and refined isotropically [N-H = 0.81 (3) Å and U iso (H) = 0.043 (15) Å 2 ]. The remaining H atoms were positioned geometrically, with C-H = 0.93, 0.98 and 0.97 Å for aromatic, methine and methylene H, respectively, and constrained to ride on their parent atoms, with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.32178 (5) 0.0516 (7) 0.0527 (7) 0.0570 (8) −0.0052 (6) 0.0097 (7) −0.0042 (7) S2 0.0541 (7) 0.0516 (7) 0.0558 (7) −0.0125 (7) −0.0012 (6) −0.0103 (7) (5) C11-S1-C3 98.0 (2) C5B-C6-H6 120.3 C12-S2-C3 94.1 (2) C7-C6-C5B 119.3 (4) C2-O1-C10B 109.5 (3) C7-C6-H6 120.3 O1-C2-C3 106.3 (3) C6-C7-C8 120.8 (4) O1-C2-H2A 110.5 C6-C7-H7 119.6 O1-C2-H2B 110.5 C8-C7-H7 119.6 C3-C2-H2A 110.5 C9-C8-C7 122.1 (4) C3-C2-H2B 110.5 C9-C8-H8 119.0 H2A-C2-H2B 108.7 C7-C8-H8 119.0 S2-C3-S1 106.7 (2) C8-C9-C9A 116.9 (4) C2-C3-S1 110.1 (3) C8-C9-H9 121.5 C2-C3-S2 112.9 (3) C9A-C9-H9 121.5 C2-C3-C3A 101.7 (3) C9-C9A-C5B 122.9 (4) C3A-C3-S1 116.9 (3) N10-C9A-C9 130.1 (4) C3A-C3-S2 108.7 (3) N10-C9A-C5B 107. 
